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ABSTRACT OF THESIS

A WITHIN-SESSION ANALYSIS OF THE INTERVIEW INFORMED SYTHESIZED
CONTINGENCY ANALYSIS IN A UNIVERSITY CLINIC SETTING
In this study, a within-session analysis of the interview informed synthesized
contingency analysis (IISCA) was conducted to determine if the function of challenging
behavior could be determined within the first 5 min test session and the extent that results
from the first 5 min test session aligned with results from the full IISCA. An alternating
treatment design was used to evaluate differentiated rates of challenging behavior during a
full IISCA and the within-session analysis for four clients in a clinic setting. Results
indicated that contingencies maintaining challenging behavior could be identified within
the first 5 min test session and align with the conclusions from the full IISCA some of the
time.
KEYWORDS: functional analysis, functional assessment, interview informed
synthesized contingency analysis, challenging behavior
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INTRODUCTION
A functional behavior assessment (FBA) is a systematic process for identifying
and isolating environmental variables that maintain challenging behaviors through a wide
variety of descriptive, indirect, and direct assessments. A functional analysis (FA) is one
example of a direct assessment that involves a number of options for experimentally
determining the function of a challenging behavior (Peterson & Neef, 2020). Function
refers to the reason a challenging behavior continues to occur and the purpose it serves
the individual. Identifying the function of a challenging behavior assists in the
development of an effective, function-based treatment. Function-based interventions are
more likely to lead to socially meaningful changes in challenging behaviors when
compared to non-function-based treatments (Peterson & Neef, 2020). During a FA,
environmental contingencies, including antecedent and consequent arrangements, are
manipulated to evoke a behavior of interest which is then reinforced to terminate the
behavior. This is done in a systematic and repeatable manner to conclude why behavior is
occurring.
Researchers in the field of applied behavior analysis have long been
systematically manipulating environmental variables to determine the effects of their
manipulations on challenging behavior. Carr (1977) developed hypotheses concerning the
motivation of self-injurious behavior and identified three possible environmental factors
that may maintain this type of challenging behavior: (a) positive social reinforcement, (b)
negative reinforcement, and (c) sensory stimulation. Based on these hypotheses, Iwata
and colleagues (1982/1984) developed a method to assess the most common
environmental contingencies (i.e., access to attention, escape from aversive stimuli, and
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automatic reinforcement) hypothesized to maintain self-injurious behavior, termed the
analogue, or multielement, FA. In this study, nine individuals diagnosed with intellectual
and/or developmental disabilities who engaged in self-injurious behavior were exposed to
experimental conditions consisting of contingencies that may maintain the behavior.
Isolated conditions were created to compare the occurrence of behavior under controlled
contingencies (i.e., social disapproval, academic demand, alone, and unstructured play).
Conditions were randomly presented and continued until apparent stability in the level of
self-injury was observed in each condition, unstable levels of responding persisted for 5
days, or 12 days of sessions were completed. Results of this study revealed that higher
rates of self-injurious behavior occurred during specific conditions for six out of the nine
participants, verifying a relation between environmental conditions and the challenging
behavior. While this assessment was successful in determining the function of self-injury
for most participants, the length of the assessments ranged from 4-11 days (M = 8 days),
with the total number of sessions ranging from 24-52 (M = 30 sessions). This means that
the participants in this study were exposed to conditions intended to evoke behavior for
an average of 150 min total (range = 120-260 min).
Since the Iwata et al. (1982/1994) article, research has continued to improve the
efficiency of FAs. A review by Saini and colleagues (2020) compared various types of
FAs for their efficiency based on the mean number of sessions conducted per function
tested and the mean duration per function tested. The FA models compared in this study
were based on the experimental design used and included brief FAs (e.g., Northup et al.,
1991), trial-based FAs (Bloom et al., 2011), FAs using a reversal design (e.g., Piazza et
al., 2003), multielement (Iwata, et al., 1982/1984), pairwise (Saini, et al., 2018), and
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synthesized contingency analysis (Hanley et al., 2014). Of these FA methods used to
determine the function a problem behavior, the multielement design and synthesized
contingency analysis were the most efficient in terms of the number of sessions
conducted per function tested. Trial-based FAs and the synthesized contingency analyses
were the most efficient FAs in terms of the mean duration per function tested. Therefore,
the synthesized contingency analysis was of the most efficient FAs in terms of the
number of sessions conducted and the amount of time spent testing each function.
The interview-informed synthesized contingency analysis (IISCA) was first
published as a derivative of the analogue FA in 2014 (Hanley et al.). An IISCA aims to
identify the function of problem behavior in the presence of the multiple and
simultaneous contingencies based on an open-ended interview. This is different from the
analogue FA in that contingencies are not isolated but synthesized to parallel an
individual’s natural environment. Hanley et. al. (2014) argued that challenging behaviors
are often multiply maintained, and rarely occur in isolated conditions as the analogue FA
data suggests. For example, a child likely does not engage in aggression only to escape a
task. It is more likely that he wants to escape the task so that he can have access to a
preferred item or activity. In this example, aggression would be multiply maintained by
escape and access to tangibles. Using an alternating treatment single-case research
design, a 3- to 15-min synthesized test condition, was compared to a 3- to 15-min
synthesized control condition. Following repeated replications, if there was
differentiation between the two conditions then the challenging behavior was determined
to be maintained by the synthesized contingency. Results were used to create
individualized function-based treatments, which led to meaningful outcomes for all
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participants. Jessel et al., (2018) conducted a review of 25 applications of IISCA results
informing function-based treatments to decrease challenging behavior. Data from this
review indicated that the IISCA effectively informed function-based treatment, using
only the synthesized reinforcer identified by the assessment, for all participants included
in the review.
Seeking to find an even more efficient FA, Jessel et al., (2016) reviewed 30
applications of the IISCA conducted under the research team of the second author. The
researchers selected 10 of these applications and reanalyzed the first 5 min test session to
determine if a function could have been determined. Of the 10 IISCAs that were
reviewed, 80% correctly identified contingencies that controlled problem behavior within
the first test session. These findings suggest that an FA could be potentially effective in
determining the function of challenging behavior in as little as 5 min.
To further investigate these the social significance of these findings, Jessel et al.
(2019) assessed the effectiveness of a single-session IISCA in identifying a function to
inform function-based treatment for challenging behavior in children with autism
spectrum disorder. In this study, researchers conducted a single-session IISCA, which is
only the first 5 min test session of the full IISCA. During the test session, the
implementer introduced contingencies that were known to evoke the behavior. The first
instance of the identified challenging behavior was reinforced for 20-30 s, then the
contingencies known to evoke problem behavior were reintroduced. This was repeated
for 5 min. The single-session IISCA was conducted with three participants, ages 4- to 5years old with severe problem behavior. For all participants, a function was identified
using the single-session IISCA and informed an effective function-based treatment
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package that nearly eliminated the occurrence of problem behavior. This suggests that the
single-session IISCA can be an effective way of identifying the function of a challenging
behavior.
Research suggests that a single-session IISCA could be a more efficient and
equally effective option to determine maintaining functions of challenging behavior in
children with developmental disabilities. In an attempt to improve service procedures
within a university-based clinic setting, the current study reanalyzed full IISCAs from
previous client data. This was done by conducting a within-session analysis of the first
test condition to determine if a function could have been determined in only 5 min. This
study aimed to answer the following questions: (1) What is the differentiation in problem
behavior per second when reinforcement is absent compared to when reinforcement is
present in the first test session of an IISCA conducted in a clinic setting? and (2) To what
extent does the identified function from a full IISCA align with results from a withinsession analysis?
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METHOD
Clients and Setting
Client records from a university-based clinic were reviewed to determine clients
in which (a) a full IISCA was conducted, (b) a function was identified after conducting
the full IISCA, and (c) a video of the full IISCA was recorded and saved. Using the
randomization feature in Microsoft Excel®, four previous client IISCAs were selected for
within-session reanalysis. The IISCAs were conducted with four children with
developmental disabilities that were referred to the clinic to assess and treat challenging
behaviors (e.g., aggression, SIB, property destruction). As part of typical clinical service
procedures, a full IISCAs was conducted by either a student therapist or a caregiver who
was coached by a student therapist that was a graduate student at the university. Each
video showed a full IISCA being conducted in the clinic’s therapy room (approximately 3
m by 4 m). Conducting FAs was a common practice for the clinic and therapists that
conducted or coached the full IISCA’s were trained in the procedures by practicing
implementation with other therapists under the supervision of a board-certified behavior
analyst. Data collectors were also trained to collect data prior to implementation by
practicing data collection on video recordings of IISCAs that were not part of the study
until data collectors had at least 80% agreement.
Materials and Equipment
The video recordings of the full IISCAs were saved to a secured hard drive and
stored in a locked filing cabinet. Assessment reports that were previously created for the
full IISCAs were used to determine the definitions of the behaviors that were being
recorded, to determine the hypothesized function being tested during the assessment, and

6

to review the data and graphs of the full IISCA. Data were collected on Microsoft Excel®
software to track the dependent variables of the within-session analysis described below
(Appendix A) and a data sheet was used to record procedural fidelity on the
implementation of the first test session of the full IISCA based on the hypothesized
function (Appendix B).
Dependent Variables
The dependent variable for the full IISCA was the rate of challenging behavior
per minute (RPM) during control and test sessions. For each client, a dangerous behavior
(R1) and a non-dangerous precursor behavior (R2) were identified and any occurrence of
either of those behaviors was recorded (Jessel et al., 2021). R2 behaviors typically
occurred prior to the R1 behaviors, signaling the possible occurrence of a dangerous
behavior. Dangerous behaviors were behaviors that put the client or others at risk of harm
or injury. Common R1 dangerous behaviors assessed in the clinical setting were
aggression toward others, elopement, and property destruction. Common R2 nondangerous precursor behaviors were crying, screaming, and verbal threats. These
challenging behaviors were identified and defined based on an unstructured interview
described by Hanley (2012). The number of occurrences of challenging behavior (R1s
and R2s) were divided by the length of the condition in minutes to get the rate of
challenging behavior per minute. Each session length within the full IISCA was typically
5 min long; however, a test condition was expanded for one of the full IISCAs to 10 min.
The original data collected when the IISCA was conducted, and the graphs of that data,
were used for this study.
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The dependent variable for the single-session IISCA was the rate of challenging
behavior per second (RPS) within reinforcer present intervals (RPIs) and reinforcer
absent intervals (RAIs) during the first test condition of the full IISCA. The R1 and R2
behaviors defined for the full IISCA were recorded during the within-session analysis.
The length of RPIs and RAIs were determined by taking data on the onset and offset of
RPIs. The onset of an RPI was when the first reinforcer was delivered (e.g., vocal
attention spoken, tangible item touches the clients’ hands, demand removed). The offset
of an RPI was when the first reinforcer was removed (e.g., verbal and physical attention
removed, tangible items no longer in clients’ hands, demand placed). The total count of
challenging behavior recorded during each RPI and RAI interval was converted to a rate
per second by dividing the number of occurrences of challenging behavior by the length
of the interval in seconds for each interval.
Experimental Design
The full IISCAs and the within-session analyses were assessed using an
alternating treatments design (ATD; Wolery et al., 2018). ATDs are used to compare two
or more treatments or conditions on the same behavior or behaviors. For the full IISCA,
control and test conditions were alternated and for the within-session analysis, the RPI
and RAI conditions were alternated with the presentation and removal of the reinforcers
for each client. This design allowed researchers to determine which condition resulted in
higher rates of behavior, indicating the function of the challenging behavior.
As mentioned previously, data from the full IISCA were extracted from client
files and were not reassessed during this study; however, to determine if the full IISCA
was conclusive, RPM for challenging behavior was compared across conditions and
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experimental control was established through visual analysis of differentiation in data
paths for control versus test conditions. Specifically, a functional relation was determined
if there were higher rates of challenging behavior in the test conditions compared to the
control conditions.
When reanalyzing the first test condition of the full IISCA, it was predicted that
the RAIs would show higher rates of challenging behavior because it was intended to
evoke the challenging behavior based on contingencies identified during a caregiver
interview. In contrast, the RPIs were predicted to show low rates, or the absence, of
challenging behavior because the contingencies in this condition were intended to
suppress the behavior. RPS for challenging behavior was compared across intervals and
experimental control was established through visual analysis of differentiation in data
paths for RPIs versus RAIs. Specifically, a functional relation was determined if there
were higher rates of challenging behavior in the RAIs compared to the RPIs.
There are a few internal validity threats associated with ATDs and the specific
procedures within this study. RPIs and RAIs were rapidly alternated with no time in
between intervals; therefore, multitreatment interference was a concern. To control for
this, the transitions between conditions were salient and clear to each client by
verbalizing that reinforcement was not available during the RAIs and reinforcement was
available during RPIs. The Hawthorne effect was also a concern. Although each interval
was intended to parallel the client’s natural environment, the client’s behavior could have
been inconsistent with expectations due to being in a new environment and/or working
with the student therapists whom they had little history with. While this is a concern, this
threat would be a reason that the first 5 min test session is not effective for determining
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the function of behavior and would be important to discuss further if it were detected.
This threat was minimized by gaining necessary information to design individualized
RPIs and RAIs as similar to the child’s natural environment as possible. Additional
potential threats to internal validity due to using ATD and how they were controlled are
outlined in Table 1.
Procedures
Between-Session Analysis of IISCAs
The videos of client assessments used in this study were determined by reviewing
the clinic’s client tracking system. There were 20 clients in the tracking system in which
an IISCA was conducted to assess a challenging behavior and successfully determined
the function of that behavior. Of the 20 clients identified, four were randomly chosen,
using Microsoft Excel® software, to be included in this study. Client files were reviewed
to (a) determine the definitions of R1 and R2 behaviors that were used to take data during
the full IISCA, (b) determine the hypothesized function being assessed, and (c) use the
graph of the full IISCA to compare to the graph of data from the within-session analysis.
For each full IISCA there was a 5 min control condition in which the client had
free access to their identified synthesized reinforcers. This was alternated with a test
condition in which the reinforcing contingencies hypothesized to maintain challenging
behavior were assessed. The specific combination of reinforcing contingencies was
determined through an open-ended interview with the child’s caregivers (Hanley, 2012).
During test conditions, the clients’ preferred items were removed, attention was removed,
and/or a demand was placed dependent on the client’s hypothesized function of behavior
(i.e., RAI). Contingent on the occurrence of the identified R1 and/or R2 behaviors, clients
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Table 1 Common Threats to Internal Validity and Methods to Detect and Control for
Threats, for ATDs

Multitreatment
interference (MTI)

Hawthorne effect

Adaptation

Procedural
Fidelity

Threat

Likelihood
Likely due to
implementers changing
their behaviors often
due to alternating
conditions.

Detect
Recorded procedural
fidelity for assessment

Control
Implementers were
trained in procedures
prior to conducting and
data was taken on
implementer behaviors

Likely due to novel
environment (clinic)

Client behavior is
inconsistent with
expectations for
assessment

Open-ended caregiver
interview was
conducted to create
assessments intended
to parallel the child’s
natural environment

Likely when clients are
sensitive to perceived
desirable behaviors

Client behavior is
inconsistent with
expectations for
assessment

Likely in the form of
Not detectable via
alternation effects;
visual analysis
especially when
multiple sessions are
close in time during the
assessment
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Open-ended caregiver
interview was
conducted to create
assessments intended
to parallel the child’s
natural environment
Condition changes
were salient during
assessment

were given access to their identified reinforcers and all demands were removed for 20-30
s (i.e., RPI). Any challenging behavior that occurred while the child had access to their
identified reinforcers was ignored and any dangerous behavior was blocked. After the 2030 s RPI, the contingencies known to evoke challenging behavior were re-introduced.
This was repeated for 5 min. The control and test conditions were alternated until at least
four conditions were conducted (control, test, control, test).
During each test condition, RAIs and RPIs were alternated contingent on
challenging behavior. If the hypothesized function of challenging behavior included
positive reinforcement in the form of access to attention, the implementers removed their
attention by looking away, stepped away from the client, and/or did not respond to the
client. During the RPIs, the implementer provided attention based on information from
the initial intake interview (e.g., reprimanding the client [“Stop! Don’t do that!”],
comforting the client [“It’s okay!”]). The type of attention was dependent on what was
hypothesized to maintain the challenging behavior and was intended to mimic naturally
occurring contingencies. If the hypothesized function included positive reinforcement in
the form of access to a tangible item, implementers restricted access to any item that the
client was engaging with and/or interrupted any activity the client was engaging in at that
time. Contingent on challenging behavior, the implementer allowed the client to have
unrestricted access to the items or activities again. If the hypothesized function of
challenging behavior included negative reinforcement in the form of escape from tasks or
demands, the RAIs included the implementer presenting nonpreferred demands to the
client. If the client did not complete the task or incorrectly completed the task, the
implementer prompted the client through completing the task based on what typically
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occurred in their natural environment (e.g., stated the direction again, physically
prompted the correct behavior). The RAI and RPI conditions depended on the
hypothesized function of the behavior. If the behavior was believed to be multiply
maintained (more than one function), then contingencies were combined.
Within-Session Analysis of IISCAs
The first test session of each video was reviewed to determine if the function of
challenging behavior could have been concluded within the first 5 min. In the test
session, evocative events in which reinforcement was withheld (i.e., RAIs) were
alternated with RPIs contingent on the identified R1 or R2 behavior occurring. The
procedure of this assessment was identical to the test condition described in the betweensession IISCA procedures above. Additional data were collected on RPIs and RAIs as
described in the dependent variable section.
Reliability
Interobserver Agreement
Interobserver agreement (IOA) was collected for all within-session analysis data.
Point-by-point interobserver agreement (IOA) with time stamps was used to calculate
reliability of the occurrences of R1 and R2 challenging behavior and free operant timed
event recording based on the onset and offset of RPIs was used to calculate reliability for
the duration of the intervals (Ledford et al., 2018). One primary data collector and one
reliability data collector collected data on the occurrence of R1 and R2 behaviors with
time stamps based on the recording of the assessment. Data collectors watched the
recording and documented the length of each RPI and RAI by tracking the onset and
offset of RPIs. The number of occurrences of behavior in each interval and type of
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behavior (R1 and R2) were compared. If both observers recorded an R1 or R2 behavior
within 2 s of each other, it was scored as an agreement. If one observer recorded the
occurrence of behavior and one observer did not and/or if the time stamp was not within
2 s of each other, this was scored as a disagreement. The number of agreements was
divided by the number of agreements plus disagreements, then multiplied by 100 to get a
percentage IOA. The length of each interval was also compared based on the onset and
offset of RPIs. If the times recorded for the onset and offset were within 2 s of each other,
then it was scored as an agreement. If the recorded onset or offset of the RPIs were not
within 2 s of each other, or if one data collector recorded an onset or offset and the other
data collector did not, it was marked as a disagreement. The number of agreements was
divided by the number of agreements plus disagreements and multiplied by 100 to get a
percentage. The mean IOA for tracking the occurrences of challenging behavior was
92.7% agreement and the mean IOA for tracking the duration of the RPIs was 100%
agreement. IOA for each analysis can be seen in Table 2. IOA was above acceptable
levels of 80% for all four analyses.
Procedural Fidelity
Procedural fidelity data were collected on implementer’s adherence to the
assessment procedures during the first test session of the full IISCA via archived client
videos. The implementer was scored on the occurrence or nonoccurrence of planned
behaviors during five 1 min intervals (see the data sheet in Appendix B). Percentages for
correctly implemented planned behaviors were found based on the number of observed
correct behaviors divided by the number of planned behaviors multiplied by 100 to yield
a percentage. The target behaviors the implementer was scored on were (a) initiating the
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Table 2 IOA and Procedural Fidelity
Client
IOA
Challenging Behavior
Duration of RPIs
A
85.7%
100%
B
100%
100%
C
100%
100%
D
85%
100%

PF
81.8%
85.7%
80%
83%

Note. Interobserver agreement (IOA) for each occurrence of challenging behavior and the
duration of RPIs during the within session analysis, and the procedural fidelity (PF) of
each implementer during the within-session analyses.
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planned establishing operation (RAI), (b) ceasing all planned reinforcement after
indicating reinforcement was not available (RAI), (c) providing reinforcement contingent
on the occurrence of defined challenging behaviors within 3 s (R1 or R2), (d) reinitiating
the RAI after the client contacted reinforcement (RPI) and (e) ignoring non-target
behavior unless it was suspected to be a part of the R1 or R2 definition. Other
implementer behaviors scored were (a) ensuring session-specific materials were present
in the room prior to session, and (b) ensuring there were salient transitions between RAIs
and RPIs (e.g., implementer vocally stated “You can’t have the toys right now” while
transitioning to RAI). Procedural fidelity was calculated by dividing the number of
behaviors observed by the number of behaviors planned, multiplied by 100.
Results for each implementer’s procedural fidelity can be seen in Table 2. The
mean procedural fidelity was 82.6% correct. All four of the implementers conducted the
first session of the full IISCA above preferable levels of 80%. The most common
procedural error was the lack of initiation of the RPI within 3 s of the R1 or R2 behaviors
occurring. One explanation of this is that the caregiver implementers were coached by a
therapist, so there may have been a delay in the therapist communicating that the
behavior should be reinforced and the onset of the RPI. The only other procedural fidelity
error detected was failure to prompt the client through task demands if the child was not
engaging in challenging behavior but was also not completing the demand.
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RESULTS
Between- and Within-Session Analyses
The graphs comparing the four full IISCAs to the within-session analysis for can
be seen in Figures 1-4. When visually analyzing, ATD graphs, the differentiation in the
level of data paths and the amount of overlap across conditions are the most important
aspects. With more consistent differentiation and little overlap, conclusions are stronger.
The RPM for each session of the full IISCA and RPS for each interval in the
within-session analysis is reported in Table 3. Across all clients, the within-session
analysis demonstrated higher rates of responding during the RAIs (M = .09 responses per
second) when compared to RPIs (M = 0 responses per second). This suggests that the
level of challenging behavior in the RPIs was consistently lower than levels of
challenging behavior in the RAIs. Patterns of challenging behavior within the first 5 min
test session of the full IISCA were similar to the differentiated results obtained in the full
IISCAs for three out of four of the comparisons. For all clients, challenging behavior was
observed exclusively in RAIs, suggesting that challenging behavior was extinguished
with the presentation of reinforcement, and evoked when reinforcement was absent.
Differences in RPI and RAI were repeated up to three times for the successful withinsession analyses. Of the three successful within-session analyses, the RPIs lasted an
average of 40.27 s and the RAIs lasted an average of 41.55 s.
Client A
There weas clear differentiation in data paths for Client A’s full IISCA. The RPM
of challenging behavior during the test conditions were consistently at higher level (range
= .04-.06, M = .05) than the RPM during control conditions, which was always zero, with
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Figure 1 Between- and Within- Session Analyses for Client A

Note. Within-session analysis of reinforcement absent intervals (RAIs) and reinforcement
present intervals (RPIs) during the first test session (bottom panel) of a full functional
analysis (top panel) for client A.
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Figure 2 Between- and Within- Session Analyses for Client B

Note. Within-session analysis of reinforcement absent intervals (RAIs) and reinforcement
present intervals (RPIs) during the first test session (bottom panel) of a full functional
analysis (top panel) for Client B.
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Figure 3 Between- and Within- Session Analyses for Client C

Note. Within-session analysis of reinforcement absent intervals (RAIs) and reinforcement
present intervals (RPIs) during the first test session (bottom panel) of a full functional
analysis (top panel) for Client C.
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Figure 4 Between- and Within- Session Analyses for Client D

Note. Within-session analysis of reinforcement absent intervals (RAIs) and reinforcement
present intervals (RPIs) during the first test session (bottom panel) of a full functional
analysis (top panel) for Client D.
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Table 3 Rates of Challenging Behavior
Client Challenging Behavior Per
Minute
Session
1
2
3
4
1
A
0
.04
0
.06
.01
B
0
1
0
1.2
.02
C
0
.8
0
1.8
.004
D
0
1
0
1
.03

Challenging Behavior Per Second

0
0
0
0

2

3
.19
.02

Interval
4
5
0
.05
0
.04

.13

0

.25

6

7

0

.03

0

.33

Note. Challenging behavior per minute for each session of the full IISCA are shown in
the first four columns and challenging behavior per second for each interval of the
within-session analysis are shown in the last seven columns.
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no overlap of data paths. For the within-session analysis, there was little differentiation
initially, but the rate of challenging behavior per second abruptly increased in the second
RAI. The RPS of challenging behavior decreased for the third interval but could still be
differentiated when compared to the RPIs where no challenging behavior occurred.
Overall, the mean RPS in the RAI was .08 compared to zero in the RPI. The function of
challenging behavior that was concluded from the full IISCA could have been determined
within the first 5 min test session for Client A.
Client B
During the full IISCA, Client B did not engage in any challenging behavior
during the control conditions. During both test conditions, Client B engaged in higher
rates (range = 1-1.2, M = 1.1) of challenging behavior per minute when compared to
control conditions (M = 0). For the within-session analysis, the RPS of challenging
behavior during the RPIs were consistently at a higher level (range = .02-.04, M = .03)
when compared to the RPIs (M=0), with no overlap of data paths. Even though overall
levels of RPS were low across intervals, there was still differentiation in the RPS of
challenging behavior for all RPIs and RAIs. The function of challenging behavior that
was concluded from the full IISCA could have been determined within the first 5 min test
session for Client B.
Client C
Results were not differentiated for Client C during the within-session analysis, but
results were differentiated during the full IISCA. The RPM during test conditions (range
= 0.8-1.8, M = 1.3) in the full IISCA were at a high level than the control condition (M =
0) with little variability. The differentiation in the first test session of the full IISCA
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graph is likely because the implementers expanded the first test session from 5 min to 10
min, allowing more time and more opportunities for the client to engage in the targeted
behaviors. In this case, functional control was not demonstrated within a single 5 min test
session. Challenging behavior did not occur during the RAI until the very end of the
interval, so there were little opportunities to alternate RAIs and RPIs. The function of
challenging behavior that was concluded from the full IISCA could not have been
determined within the first 5 min test session for Client C.
Client D
There were higher rates of challenging behavior per second during the test
conditions compared to the control conditions for Client D during the full IISCA. RPM of
challenging behavior consistently remained at a very low level during control conditions
(M = 0) and a consistent high level during test conditions (M = 1). Data were
differentiated during the within-session analysis, with higher rates of challenging
behavior during the RAIs (range = .03-.33, M = .19) compared to the RPIs (M = 0), with
no overlap of data paths. The differentiation between data points for the RAIs steadily
accelerated from each data point to the next while rates of challenging behavior during
the RPIs remained at zero. The function of challenging behavior that was concluded from
the full IISCA could have been determined within the first 5 min test session for Client
D.
Within-session analyses results were differentiated for three of the four clients
(75%). These results suggests that a single-session IISCA could be a more efficient and
equally effective option for a clinic setting in some cases, but not in others.
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DISCUSSION
A within-session analysis was conducted for four IISCAs to assess if there was
differentiation in challenging behavior per second when reinforcement was absent
compared to when reinforcement was present in the first test session of an IISCA, and the
extent the identified function from a full IISCA aligned with results from a within-session
analysis in a clinic setting. Results were differentiated for three out of the four withinsession analyses, suggesting that a function can be determined within the first 5 min test
session some of the time.
While this study conducted a within-session analysis of a full IISCA, the
conclusion that a function could be determined within the first 5 min test session lends to
existing research that a single-session IISCA could be an efficient and effective FA
option for clinics (Jessel et al., 2016; Jessel et al, 2019). It is standard practice at the
clinic where the videos took place to conduct an FA to inform function-based treatment.
The potential that an FA could be conducted in only 5 min compared to the existing 20 to
30 min would allow the assessment process to be more efficient. The current model of
this clinic has five 1.5 hr appointments (Shepley at al., 2021): (1) the intake appointment
where the open-ended interview is conducted, (2) the FA, (3) parent training on treatment
recommendations, (4) a follow up appointment to introduce more phases of treatment or
alter the existing treatment as needed, and (5) a month follow up appointment to assess
progress and any changes that need to be made to treatment. If an FA required only 5 min
to conduct, it is possible that the model of services could shift from having an entire
appointment dedicated to conducting the FA to having it be part of the intake
appointment. This could result in beginning treatment a week sooner.
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FAs are conducted to determine why challenging behavior is occurring so that a
function-based treatment can be created. To do this, challenging behavior is evoked and
extinguished during test sessions. Depending on the behavior that is being assessed,
purposefully evoking behavior can be dangerous. This makes the IISCA a more ideal FA
because non-dangerous precursor behaviors are identified so that the most severe
challenging behavior does not have to occur before it is reinforced. While this is more
ideal than an analog FA, for example, the full IISCA still requires that challenging
behavior is evoked for multiple test conditions and takes about 25 min to complete. The
mirrored results from the full IISCA and the within-session analysis suggest that a brief
version of the IISCA, the single-session IISCA, may be just as effective. It may only be
necessary to evoke and reinforce challenging behaviors for a single 5 min test session,
reducing risks that come with evoking challenging behavior.
Limitations
There were some limitations to this evaluation. First, data from the full IISCAs
were taken from past cases and were not reassessed; however, reliability data were
collected for the full IISCAs at the time they were conducted, decreasing the likelihood
of inaccurate data. Second, in the within-session analysis, the differences in RPIs and
RAIs were only repeated up to three times and more repetitions would have shown a
stronger functional relation. The average length of the RPIs in the four videos that were
used was 40.27 s which is 10-20 s longer than planned. RPIs were intended to last
between 20-30 s allowing for more alternation of the RPIs and RAIs during the 5 min
session. It should be noted that typical IISCA protocol for this clinic included remaining
in RPI until there was 20-30 s of the client engagement and the absence of R1 and R2
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behaviors, so some RPIs last 40-60 s. Since this was a common practice for this clinic,
procedural fidelity was not collected on the length of the RPIs being 20-30 s, but only
that the clients received reinforcement contingent on challenging behavior. In a 5 min
session, it is important to get as many repetitions of the RPI and RAIs as possible to
ensure that a function can be determined, so ensuring that the RPIs are shorter could
allow for more opportunities for comparisons.
Future directions
Future research should investigate conducting the single-session IISCA and
evaluating the resulting function-based treatment in a clinic setting. The within-session
analysis from this study adds to existing research that a single-session IISCA can be an
effective and efficient option for clinics, but there is little research on the treatment that
follows. In addition, the social validity of a shorter FA based on caregiver, client, and
therapist responses would provide information on how this shorter assessment is
perceived by different individuals who may conduct or be exposed to a single-session
IISCA.
As mentioned previously, some of the IISCAs reviewed in this study were
caregiver implemented. While procedural fidelity was above preferable levels, there was
often a delay in the delivery of reinforcement following challenging behavior, likely due
to waiting for a signal from the coach before responding. Despite this procedural error,
results from the full IISCAs and three out of four of the within-session analyses were still
conclusive. Research suggests that that higher rates of procedural fidelity are overall
more effective and more efficient in teaching skills (Holcombe et al., 1994), but these
effects have not been investigated on the conclusion of functional analyses. Future
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research could investigate caregiver implementation of the IISCA and if varying levels of
fidelity influence conclusive results. The fidelity within an FA session could also be
investigated to see if errors are consistent or if they potentially improve throughout the
single session.
Clinics serving children with developmental disabilities should continue to
explore effective and efficient options when conducting FAs of challenging behaviors.
The results of this study suggest that a single-session IISCA might be just as effective
some of the time. Clinics could plan to conduct single-session IISCAs and then make
decisions based on the results. If results could be differentiated and a function was found
during a single-session IISCA, then treatment planning could begin. If results were not
differentiated within the first test session, a full IISCA could be conducted as a
continuation of the single-session IICSA by implementing a control condition and then
doing another test condition. Another option would be to expand the length of the singlesession IISCA. One of the clients in this study required a 10 min test session to evoke
challenging behavior and alternate the RAIs and RPIs. Both a 5- and 10- min singlesession IISCA would be more efficient than the full IISCA and a 10 min test session may
allow more opportunities to see differentiation and be more confident in determining a
function. The feasibility of doing this in a clinic setting should be further researched.
Conclusion
A retrospective within-session analysis was conducted on four full IISCAs to
determine if the first 5 min test session showed differentiation in challenging behavior
per second when reinforcement was absent compared to when reinforcement was present
to determine the function of behavior and the extent the identified function from a full
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IISCA aligned with results from the within-session analysis in a clinic setting. Results
showed that the function of challenging behavior could be determined in the first 5 min
test session and aligned with the results from the full IISCA for three out of four clients.
This suggests that a single-session IISCA could be an efficient and effective option for
clinic settings to implement to determine the function of challenging behavior to inform
function-based treatment.
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APPENDIX A
A Portion of the Within-Session Analysis Data Sheet
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APPENDIX B
Example of IISCA Procedural Fidelity
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